To test the causes and consequences of variation in natal dispersal in root voles we released 53 matrilines (mothers with newly weaned litters) separately in field enclosures, during nine consecutive periods. The matrilines could disperse and distribute themselves among three pre-emptied habitat patches. Two dispersal measures were recorded: short-distance dispersal defined as individuals immigrating to a neighbouring patch, and long-distance dispersal defined as unsettled individuals captured along the fence of the enclosures. We analysed the role of social factors (i.e. maternal and litter characteristics), habitat quality (i.e. seasonal effect) and experimentally manipulated shape of the natal patch in dispersal. The consequences of dispersal were analysed with respect to the spatial distribution of kin, and to pregnancy in females and sexual maturation in males. Dispersal was unrelated to patch shape. In agreement with the inbreeding avoidance hypothesis, long-distance dispersal was male biased and philopatric males were most frequently reproductively inactive. Whilst young males avoided their mother, they seemed to disperse, settle and mature sexually independently of their sisters. In agreement with the resource competition hypothesis, young females avoided their mother and were most frequently reproductively inactive when residing in their mother's patch. We conclude that inbreeding avoidance was underlying the male dispersal pattern. For females, long-distance dispersal was most in agreement with the inbreeding avoidance hypothesis while short-distance dispersal could be explained by the resource competition hypothesis.
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Natal dispersal has attracted considerable attention from both behavioural ecologists and population biologists (see e.g. Stenseth & Lidicker 1992) . While behavioural ecologists have been concerned with understanding the proximate and ultimate causes of dispersal and its fitness consequences (e.g. Bengtsson 1978; Greenwood 1980; Liberg & von Schantz 1985; Pusey 1987) , population biologists have considered natal dispersal to be a central process for the understanding of demography, population dynamics and genetics (Krebs 1979; Johnson & Gaines 1990; Stenseth & Lidicker 1992) . Thus, the understanding of dispersal as a behavioural strategy and as a process influencing population level phenomena requires that the causes and consequences of dispersal must be linked. The connection between the causes and the consequences of dispersal is, however, rarely addressed in the same study.
Dispersal has been extensively studied in voles, Arvicolidae, both as a topic by itself (i.e. as a behavioural strategy), and as a process with significant population level consequences. In particular, the spatial distribution of kin resulting from dispersal is thought to be a basic determinant of vole population dynamics (Charnov & Finerty 1980; Lambin & Krebs 1991 , 1993 Wolff 1995) . A multitude of proximate factors of dispersal have been proposed (see Lidicker & Stenseth 1992) , mainly associated with individual or litter characteristics (Bekoff 1977; Ims 1987 Ims , 1989 Ims , 1990 Bondrup-Nielsen 1993; Jacquot & Vessey 1995) , local social factors (Lidicker 1975; McShea 1990; Wolff 1992 Wolff , 1993 Bollinger et al. 1993; McGuire et al. 1993 ) and habitat quality (Lidicker 1975; Wolff & Lidicker 1980) . It has also been proposed, however, that spatially explicit aspects of the environment, such as habitat patch shape, enhance dispersal (Stamps et al. 1987; Harper et al. 1993; Ims 1995) . The individual's responses to some of these proximate factors may have an adaptive basis (e.g. social factors); others may not (e.g. habitat patch shape). To disentangle which are adaptive responses and which are not, controlled experiments are needed in which both the triggering factors, and the fitness consequences, of dispersal are analysed.
